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PROBLEM BACKGROUND

Vaccination has taken many forms over the 
years. Starting with humans and spreading 
throughout our domesticated and farmed 
species. For most of us our vaccination 
comes through needles. This practice works 
wonders but is a daunting task looking at 
thousands of 1-2g salmonids. The problems 
facing engineers are numerous, and in our 
case, assisting the College of Natural 
Resources we can bring about new change.



VACCINE DELIVERY METHODS

• Injection 

Via needle and syringe

• Oral

Incorporated in the fish's 

feed

• Immersion

Fish are placed into vaccine water 

solution and the vaccine is 

absorbed through skin and gills



ENHANCING VACCINE UPTAKE

• Small punctures or removal 
of a fin prior to immersion 
results in enhanced vaccine 
uptake

• Goal is to design a 
vaccination system that 
incorporates both 
vaccination methods to 
increase uptake



• Vaccinating large quantities of fish 

efficiently saves money and strenuous 

effort

• Creating an instrument that is easy to use 

and cheap to maintain is important for the 

consumer and the supplier.

• An effective and well-engineered product 

is our goal.

VALUE PROPOSITION



PRODUCT REQUIREMENTS

Should contain non-specific parts where possible to allow 
for easy repair

▪ Standardized hardware/needles

▪ Regular Arduino style motors

▪ 120v supply for electrical components

▪ Agricultural water circulation pump available at most hardware stores

▪ Designed to be used with existing vaccination tubs

Two Prototypes (Lab model and production model)

▪ Lab size model for proof of concept testing

▪ Functioning Prototype model for IACUC approval and testing

▪ Full scale prototype for research and advancement



PRODUCT REQUIREMENTS

Product should be adjustable to vaccinate a 
variety of different sized fish
▪ Prototype must be able to process fish with the widths varying from 3/16" 

wide to 9/16" wide fish

Humane method of puncturing the fish
▪ Needle size for injection vaccine is 21-22guage and we are using 25guage 

needle to decrease potential damage

▪ Standard needle depth is 1mm and we are significantly less (PharmaQ)

▪ Probability of puncturing eye of the fish 0.2

▪ Initially test without needles to prove system



BRAINSTORMING STAGE



PROTOTYPING EVOLUTION

Cardboard Lab 
prototype model



PROTOTYPING EVOLUTION

Initial acrylic Lab 
prototype model 
testing with 
euthanized fish



PROTOTYPE DESIGN VALIDATION 
APPROACH

Started testing 8/31/2020 

▪ Tested initial lab prototype

Initial prototype 9/4/2020

▪ Tested same lab prototype with various 
decreased needle densities

Initial prototype 9/30/2020

▪ Modified initial prototype to accept new 
3D printed rollers



TESTING RESULTS
Started testing 8/31/2020

▪ Tested initial lab prototype

▪ Test failed. We had to apply to much pressure and could not achieve puncture without damaging the fish.

Initial prototype 9/4/2020

▪ Tested same lab prototype with various decreased needle densities

▪ Test failed after trying 3 different needle densities. Change of density 

included increasing space between needle disks, and individual removing 2 

out of every 3 needles from disks.

Initial prototype 9/30/2020

▪ Modified initial prototype to accept new 3D printed rollers

▪ Tested new 3D printed rollers with hypodermic needles. Test Success we 

were able to orient fish with the rollers and achieve puncture under body 

weight.



PROTOTYPING EVOLUTION

Improved 3D 
printed Rollers 
allowing for 
standard
hypodermic 
needles



FINAL MODEL ASSEMBLY



FINAL MODEL ASSEMBLY



MANUFACTURING PLAN







FINAL PROTOTYPE DESIGN VALIDATION 
APPROACH

Test for ten minutes with no needles to 
estimate the number of fish that can be 
processed per hour 

Apply for IACUC approval to test 

Perform tests on euthanized fish

Start testing live fish Upon IACUC approval 
in the spring



COST/BUDGET



SCHEDULE



MOVING FORWARD

Design structure testing

▪ After completion of assembly, we identified 
weak points that could potentially lead to failure 
(namely the mounting of the rollers to the 
motors)

Sedated fish volume testing

▪ Test prototype to identify the number of fish that 
can be processed per hour without needles

Sedated fish puncture testing

▪ Test a group of fish and identify the percentage 
that receive punctures

Live fish vaccine trials



QUESTIONS?


